Combination of sildenafil and bosentan for pulmonary hypertension in a human ex vivo model.
Both sildenafil and bosentan have been used clinically to treat pulmonary arterial hypertension. As these substances target different pathways to modulate vasoconstriction, we investigated the combined effects of both drug classes in isolated human pulmonary vessels. Segments of pulmonary arteries (PA) and veins (PV) were harvested from 51 patients undergoing lobectomy. Contractile force was determined isometrically in an organ bath. Vessels were constricted with norepinephrine (NE) to determine effects of sildenafil. They were constricted with ET-1 to assess effects of bosentan, and with NE and ET-1 to evaluate the combination of both substances. Sildenafil (1E-5 M) significantly reduced maximum constriction by NE of both PA (13.0 ± 11.1 vs. 34.9 ± 7.6% relative to KCl induced constriction; n = 6; p < 0.001) and PV (81.2 ± 34.2 vs 121.6 ± 20.8%; n = 6; p < 0.01) but did not affect basal tones. Bosentan (1E-5 M) significantly reduced maximum constriction of PV (56.6 ± 21.5 vs. 172.1 ± 30.0%; n = 6; p < 0.01) by ET-1 and led to a small but insignificant decrease of basal tone (p = 0.07). Bosentan almost completely abolished constriction of PA (1.0 ± 0.9 vs. 74.7 ± 25.7 %; n = 6; p < 0.001) by ET-1, but did not affect basal tone. Bosentan (1E-7 M) significantly attenuated combined ET-1/NE dose-response curves in PA (93.1 ± 47.4 vs. 125.3 ± 41.0%; n = 12; p < 0.001) whereas the effect of sildenafil (1E-5 M) was less pronounced (103.6 ± 20.2%; p < 0.05). Simultaneous administration of both substances showed a significantly greater reduction of maximum constriction in PA compared to individual administration (64.6 ± 26.3 %; p < 0.001). Sildenafil only at its highest concentration was effective in suppressing NE induced pulmonary vessel contraction. Bosentan was able to completely suppress ET-1 induced contraction of PA and strongly attenuated contraction of PV. The present data suggest a benefit of sildenafil/bosentan combination therapy as they affect different pathways and may allow lower dosages.